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(54) PRODUCTION OF DICHLORO-1, l'-DIANTHRAQUINONYLS 
AND THEIR DERIVATIVES 

W *> BADISCHE ANILIN- & SODA-FABRIK AKTIENGESELL- 

offt^J 1 2S J r, St °5 9 Mn P a ?y «* 6700 Ludwigshafen, Federal Republic 
of Germany, do hereby declare the invention, for which we pray that a Patem mavbe 

fE^*£j°- US, J ? d ^ method by which it is to be perfonned, to be paiticularfv 
5 described in and by the following Statement:— ™, » w paraoaany 

i 1' ^L^ 5 ^ ^vendon f dates to a Process for the production of ^-dichloro- 
1,1 -dianthraqumonyl derivatives from anthraquinone derivatives. 

The production of M'-dicMoro-l.l^dianAraquinoiiyl by reaction of 1,4-dichloro- 
^innane in nitrobenzene in the presence of copper powder is described in 

n^^ 'Jl?^ ' Eam L!ii 1918 )' Pa S e 839. AccoS to thelSS n£ 
port tbere resulted a brown, amorphous product, from which 4,4'-dfchloro-l > l'-di- 
^aqutnonyl could be isolated as a light brown product after a cumbersoni and 
eapensive purification operation. It is also stated in the same reference mat the corres- 
15 Sl-SiX^ 85 » Ultaano does not occur 

We have now found that a^'^lidiloro-l^'KliaiHhiaquiiionyls of the formula:— 



(I) 



h^SS ^3 Ft X chlorine and %c other X and X' denote 

20 ESSir^ ^^ ydroXy ' R u deas T ^ havin & one to four carbon aton^a 
heterocychc 5-meinbered I ring with two hetero atoms, which can be condensed with a 

SZ^JJ 300 ^",*' ~i X)NRJ RJ Sronp, » denotes S^cTSi 
«n«es alkyl having one to four carbon atoms, R* denotes hydromn or alkvl having 

o^fr t^L a i°Sf ft R !. d » ott * alkyl hiving one to fouTcS^ aSsT2 
25 2^£n ^^H^^i^^' "1* which -one X and one X' together^* 
dteaubonatom of the neighbouring carbonyi group can form a condensed 6-mem- 
beredaAocycbc nng or a 5- or 6-membered heterocyclic ring, can be produced in 
an advantageous manner by reacting dichloroanthraquinones of ^formula-— 




X 0 X 

, a d' TO 



30 S^^"""^^^^^^^ 

equimolar amount of aww nn^A, ^ 01 at least an 



equimolar amount of copper powder. 
[iVzce JJp] 
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l^cLoro^Su^^S^W^dd S£ ST* »" "I, ^ esters, 
and n- or iso-butvl^^ iZ^m ? esn ? s 8006 » «*» methyl, ethyi. propyl! 

as the amlide or die N^N^TnS ^°^"J«^^oiiK^2<aibaqdic amides such 
have a taSiJ* aSStfaSJ ^^^^T'^r?* Stives which 

andiranrinontlTdi^i^^^ . 1 » 4 - < ^<MO^[benztfdazoh^f2)l. 



[benzimidazolyl- (2) ] -anAraquinooc. 





CI 




ff — s 




Ci * — HH 





^^^ConwBOadforiv 6 rm^n^a^ ^H^^f^ SWirioj materials for. crorersion 69 drcs. 
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di m JS« .fit? ^ Str0ng,y P ? la , r ' a P rotic Events which are miscible with water are 

or more thereof are pn^^TS^pSaS^S^to 

f 0 nn,ri^iT^^^L!LS neni i^ carried 001 ** follows: The dicWoroanthraauinoM of 
S^Std£ SfreSon* re^^SLS ^ " " h « **^ndTm£u£ 

• pSd« £nte ad^^^"StS&^ *? todd a^oSt of the copper 
(II) that are ff^ite^^S^f^^ 
copper (I) halides, for example ^ST(n ^£^£^Z^^l ""J™* of 
camlyoc amounts we mean an^tT^a005 to lwSht <V^^ W broimde. *Z 
copper use d. 10 1 wagoi / 0 based on the amount of 

fttan OS TTt^pS^S aprotic solvent used is suitably 

WpaniculS^o^ 

■nthraquinone that me yield oftM ^fiS2?I T 5 .™. rcact «» of M-dichloro- 
with the use of laigeranomS of so&£ ^Sw^H?^ faUs sharply 
to occur as a sid^^Tm^ S^^TZ 1 l^ 0 ™* at T " 
In other cases, however, thHrnW <rf so^^^^^^r^ 11111011 ^ T 1 ^ 6 -' 
«kept as low as possMe on^SSu? b^sh^howSef^l^^ 
^^T^^^^^^^^ be chosen such 
^BP^^^ffi^^ (H) is earned out m 

cares afuTa period offtom^tf^hoS to «2 ^J^ 0 * 000 . * complete in most 
crystallises ouTduring th7 taction Ind ^n^ELlS P^duct generally 

mature, after cooime. bv ffltaa^^LfS oe separated easily from the reaction 

where the ^^^SSSiS^S^J^ST^^ *? *"» ~ 
or solvent mixtiire, a solvent^r^hW^S^ t * tajned 15 «>i"bte in the solvent 
or only ^b^l^i^Z^S^ J^ *? reactloa S»*«* is either insoluble 

^ y refoi2 e soivS?aS irasa ? y » * c 

methanol, ethanol, pxopand, a^c^fan^b^at PUlP ° Se "» for -"^ 

coppefmaT™ stilfte ^ a conventional manner from the 

and hydro^Jadd £ by^m^ 31^,^ sodium AtetS 
water-solubility of the ZidL ^^^5!- Jfl way the 

not affected. 8017011 "anaining m the filtration residue is 

be formed by the reason ^^ttX^T^ W0U i d 
Aetaown conversion of l,4^ore^ndiiaqu U SK boihW rinX^^? 1 
Ptraowe of copper powder. It was therefore n«Tbe imEftw^r 0 " 1 * m 
o^-didil.mKlJ'-^mhraquinonyl wouSbe ^bSn^lT^r£ ^^"^sponding 
using strongly polar, aprotic solvents mSfwidiSer ™* ^ 80(1 
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The reaction products are valuable starring materials for the production of dve- 
^MSSSi** atoms in die n. Si*3SA 

tfacpartsby wei^indiesainewayastiieUtretotfaekflo^am. 



40 



«f HWr-^Sj? M^^ooanthraquinone are introduced into 500 parts by volume 
10 ^^^TT^ V* mxture » » boiling point until a dear soSo 

iS^w^ ^ ""T* 70 jam. of powder a« ^eH 10 

SSTrKili J 1 wth.stramg so mat die exothermic reaction just continues in pro- 
Sri^SffS It^^at for a one to two hours at 120° C, 

SS^ pam by voj^ne acetic add and filtered hot The filter cake is 

15 Z^nn dnn f hylfa 2 nainide .and men with hot water, and then introduced 

P** 8 ^ volume of approximately 30% nitric acid for decopperin^Itfe , 5 
disced for one hour at 60 to 70° C, filtered and washed until neutral^mhot wata 15 
oV^U&™ P? * M'-dicW^o-U'^thmquinonyl is^Sah^^Kn 
of yellowish crystals (an amount corresponding to die calculated vieWi ContH»of 
chtorme: calculated 14.7%, found 14.5%^Smipound d^n^nffij^^ Q 

20 

Example 2. 

,._3. 7 ^ 9* 1.4-dichloreandiraquinone are dissolved in 400 parts by volume of 20 
dunetMsulpfaosDde » 1000 C 0.05 parts of copper (I) chloride I fe«ided anTmen 
fL^^fP^ ate added all at once »th« the reaction reWms £ 

25 f^ S o? lth ?.f^ a "I' BP 1 ** J""* 00 m « ture is stirred for a further one houVat 

SLS^^t^ 2 ^ by v ^ ume * acetic acid and filtered at 80° CItis „ 
fcSf Ff£L T7*. 1101 ,!5F ,k *** and decoppered in the maimer described ui 25 

0 ^ e lx d 5 m& . 19 , 5 01 M'-dichlo^Ll'-diamnrequinonyn 
10%?found 14.5% * dd ) obtained (foment of cSorineT caiSS 

W ^™ t 5l d i?^ hy & ll f5f xide at Example 2 by the same amount of the ™ 

solvents named m the following Table, the results liked mere are obmin«L 30 



Example 


Solvent 


Yield 
Parts 


%CI 


3 


N-methylpyrrolidone 


189 


14.9 


4 


N.^N 1 ,N* -tetramethylurea 


198 


14.6 


5 


N,N-dimethylacetamide 


218 


14.7 


6 


N,N-diethylfonnamide 


203 


14.9 


7 


N-me thy Icaprolac tarn 


199 


14.4 
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cydic 5-membered ring wiA two^^rT^^^-i to 4 c f bon ato ™s, a hetero- 
beazene ring, the Jc^O* gxou? ofd£ Sm?^,, 1 * «»d««d ™* a 
1 or 2, R 1 denotes allrvl b*£w ir^ TZ^T « rou P> » denotes die values 

an optibnafy substituted phe^ad^aiS^hl^ having 1 to 4 carton atoms or 
the caibw atom of the neighboun^rW ™ °T X ' to S«ter with 

cyclic ring or a 5- or gI ? u P form a 6-membercd carbo- 

of tfaeSuI : _ * «-*«nbeied hecerccycuc ring, wherein a dicM^^b^u^ 



< rf "^anequin W larqu a irt%of^^%S aUre "* » *e presence 

t^nazr^ylSp,^^^^^^ ^yent is dimethylsutphoxide, 

IBopmaamae, N^N'-tetrST^ N-ro^^S^^^ N^-dierhyl- 

^4oSd" 5-S;£S: £LS?£* dimethylsulphoxide, NjN - 

4. A process as claimed ! n?an7or^£« ^f^lf* ^° « more *ereof! 
out in an amount of fromOJ m lo^^rfS?^ I J? 3 wherMn solvent is employed 
anthraquinone compound parB by P« by weight of theSw. 

6. A process as claimed in anv ofdiSnTtT^ _>u . ., 

out at a temperature of SS' C * 5 Wheran "a**" 0 * » carried 

7. A process as claimed in claim 6 wherein ^o—.-™ • 

peraturem the range from 120 to 160° G Mran ™ e rcactum 18 earned out at a tem- 

. . *• A process as claimed in any of claims 1 m 7 . . 

in the presence of a catalytic amodWofTooner m I^Sf » eactB » » carried out 

9. A process as claimed kZn 3 ™k£L^?P 6 7 "PP"" W bromide, 
any one of the fmegomgtaptaT^ substantiaUy as heiembef ore described in 

claims" i^a^X^'it^^^ 1 d " , " rt " P"*** by a process as 
_ J. Y. & G. W. JOHNSON 
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